Abstract. The aim of the research is to assess convergence processes of market financial depth indicators in states with low, lower middle, upper middle, and high incomes in the period 1993-2015. The relevance of the research is determined by the fact that the deepening of financial markets encourages the increase in the level of economic stability and security, making it possible to serve the growing streams of trans-border capital. Deeper markets are able to provide alternative sources of finance during crises of international liquidity limiting sharp fluctuations of asset prices and currency exchange rates. Globalization of the world economy determines qualitative changes in the development of the world financial market. This is reflected in the dissolving boundaries between its various segments, as a result of which, problems of certain states and segments of the economy significantly influence other states and segments.
Introduction
A financial market is a special sphere of economic relations -a system of market financial institutions and infrastructure mechanisms that create supply and demand on a specific product: financial assets and instruments, the sum of economic relations and institutions related to the movement of financial capital. Institutionally, a financial market includes banks and other numerous financial institutions (pension funds, insurance companies, investment funds, financial companies, securities companies, stock exchanges, and other infrastructure organizations). A financial market is one of the key components of a financial system of any state, the development level of which predetermines significantly the performance level of a national economy. Being an instrument that evens cyclic fluctuations in economy, a financial market is one of the warrants for the stable economic development of the state. It happens, when a financial market solves such basic tasks by providing banks, enterprises, for-profit and non-profit organizations, and personal savings with the most complete and fastest ways of movement of free cash for attracting funds to innovative economic development by means of creating innovative products and technologies, and technical upgrading of already existing enterprises (Bikas 2016 The concept of "financial depth" in macroeconomics was first introduced at the end of the 1980s in publications by the World Bank in order to reflect the connection between the saturation of economy with financial resources, the complexity and multidivisional structure of a financial-monetary and credit system on the one hand, and the rates of economic development on the other. The level of financial depth in an economy establishes the advantage for a higher economic development (Global Financial Development Report 2013) . It is much easier for states with deeper financial markets to enforce an accommodative monetary policy, as a developed financial market is able to absorb excessive liquidity without a significant inflation rate. According to N. Loayza and R. Ranciè (2004) , deepening of financial markets in the long term stabilizes a financial system more, as the ability to serve flows of capital without sharp fluctuations of prices on assets and currency exchange improves.
It is possible to gain the understanding of the role of a financial market in an economy on the basis of the indicators of financial depth that are relative indicators demonstrating the proportion of a particular segment of this market in relation to GDP. Later, this understanding has acquired a more complex character providing means for a more comprehensive assessment of the level of financial intermediation in general as well as its certain segments (Christopoulosa et al., 2004) . To a greater extent, the depth of financial markets has come to be based on monetary indicators of a wide monetary base and liquid liabilities of commercial banks and nonfinancial institutions (Montiei 2011) . The great advantage of the financial depth indicator, taking into account its universal nature, is the ability to perform rather consistent international comparisons from the viewpoint of market segments as well as the analysis of financial positions of certain states or clusters of states in general and according to the main groups of financial products.
Three groups of main indicators that characterise the development level of a banking system, the development level of a securities market, and the develoment level of an insurance segment are often used when identifying the financial depth indicator of markets in particular states or a group of states as part of the world financial market. It should be emphasized that in order to achieve the aim of the research, it is necessary to investigate the dynamics of a wide range of indicators. Only after that, will it be possible to confirm or deny the hypothesis set with higher certainty. Considering the existing limitations in the presence of comparable number of data sets over the extended time period, the hypothesis of financial convergence has been tested on the basis of the following financial depth indicators that refer to the three abovementioned groups, such as a ratio of liquid liabilities to GDP 1 (%), private credit by deposit money banks and other financial institutions to GDP 2 (%), deposit money bank assets to GDP 3 (%), bank deposits to GDP 4 (%), stock market capitalization to GDP 5 (%), life insurance premium volume to GDP 6 (%), non-life insurance premium volume to GDP 7 (%). The development trends of these indicators in the period 1993-2015 have been identified. Groups of states with low, lower middle, upper middle, and high incomes are identified, applying the World Bank methodology.
1 LIQUID LIABILITIES to GDP (%): ratio of liquid liabilities to GDP, calculated using the following deflation method:
where F is liquid liabilities, P_e is end-of period CPI, and P_a is average annual CPI. 2 PRIVATE CREDIT BY DEPOSIT MONEY BANKS AND OTHER FINANCIAL INSTITUTIONS to GDP (%): Private credit by deposit money banks and other financial institutions to GDP, calculated using the following deflation method: {(0.5)*[Ft/P_et + Ft-1/P_et-1]}/[GDPt/P_at] where F is credit to the private sector, P_e is end-of period CPI, and P_a is average annual CPI. 3 DEPOSIT MONEY BANK ASSETS to GDP (%): Claims on domestic real nonfinancial sector by deposit money banks as a share of GDP, calculated using the following deflation method: {(0.5)*[Ft/P_et + Ft-1/P_et-1]}/[GDPt/P_at] where F is deposit money bank claims, P_e is end-of period CPI, and P_a is average annual CPI. 4 BANK DEPOSITS to GDP (%): Demand, time and savings deposits in deposit money banks as a share of GDP, calculated using the following deflation method: {(0.5)*[Ft/P_et + Ft-1/P_et-1]}/[GDPt/P_at] where F is demand and time and savings deposits, P_e is end-of period CPI, and P_a is average annual CPI. 5 STOCK MARKET CAPITALIZATION to GDP (%): The stock market capitalization to GDP ratio is a ratio used to determine whether an overall market is undervalued or overvalued. The ratio can be used to focus on specific markets, such as the U.S. market, or it can be applied to the world market depending on what values are used in the calculation. Calculated as: Market Cap to GDP = (Stock Market Capitalization / Market GDP)*100/ 6 LIFE INSURANCE PREMIUM VOLUME to GDP (%) 7 NON-LIFE INSURANCE PREMIUM VOLUME to GDP (%)
Design and the sample of the research
Financial convergence implies the process of convergence of states in terms of the level of financial depth that is characterized by the abovementioned indicators. The concept and quantitative methods for the assessment of convergence first were developed for research into the dynamics of economic growth. Two concepts of convergence, interrelated but determining different effects, prevail in the empiric study: β-convergence (Baumol, 1986; ) and σ-convergence (Sala-i-Martin, 1996a; Sala-i-Martin, 1996b; Islam, 2003) .
According to β-convergence, states with low absolute values of the indicator under study at the initial period of time have on average a higher growth rate of this indicator during the process of integration. Growth-initial level regressions where the growth rate is a dependent variable, but the initial level of the indicator is an independent variable are used for the assessment of β-convergence. The simplest regression of this type is (1):
where:
x it-T -an indicator at the point of time preceding the current point of time t at T periods (as a rule, the initial period of integration or another point of time relevant for the development of integration grouping), β -a coefficient to be evaluated, y i -average growth rates in i-state over T periods, calculated as ln(y it )/ln(y it-T ), е -random deviation. The value of the β coefficient is an indicator of convergence. If β<0, a high level of the indictor at the initial time period correlates with relatively lower growth rates.
Unlike β-convergence, σ-convergence presupposes the decrease with time in a standard deviation of the indicator's value which levels the discrepancy between states. Another indicator that is often used when there is a trend in time series is the relation of a standard deviation to average (variation coefficient). β-convergence (i.e. a quicker growth of indicators in the states with lower values of this indicator at the initial period) does not necessarily lead to the decrease in inequality on the indicator under study, namely to σ-convergence Sala-i-Martin, 1991, 1992; Barro and Sala-i-Martin, 2010; Friedman, 1992; Quah, 1993; Quah, 1999; Magrini, 2004; Wodon and Yitzhaki, 2006) . For example, there is no σ-convergence in a situation when a group of states with initially low absolute values of the indicator constantly changes places with the states with the initially higher absolute values of the indicator, although the overall level of gap between these states is permanent (Sala-i-Martin, 1996a; Sala-i-Martin X., 1996b; Barro and Sala-i-Martin, 1995) .
The range of R variation and standard deviation are the most common indicators of the variation. Their calculation is as follows (2) (3):
where: max X и min X -largest and smallest value of the characteristic;
x -the average value of the characteristic; (4), (5):
δ -a standard deviation,
x -an average value, max X and min X -the largest and smallest value of the characteristic in the selection.
The increase of the coefficient of range and coefficient of variation directly signifies the enhancement of the characteristic in the population under study. Therefore, analysing dynamics of the abovementioned coefficients in relation to key parameters, it is possible to provide a qualitative characteristic of the process of growth of the existing differences in the sphere of indicators of market depth in the states under study.
Research results
This study found that in the modern time period developed states have significantly deeper financial markets than developing states. According to the values of "liquid liabilities to GDP (%)" indicator for 1993, the states with high income were 3.4 times ahead of the states with low income, 2 times ahead of the states with lower middle income, and 1.6 times ahead of the states with upper middle income. In 2015 the states with high income were 3 times ahead of the states with low income, 2 times ahead of the states with lower middle income, and According to the values of the "private credit by deposit money banks to GDP (%)" indicator for 1993, the states with high income were 5.6 times ahead of the states with low income, 3.2 times ahead of the states with lower middle income, 1.8 times ahead of the states with upper middle income. In 2015 the states with high income were 5.2 times ahead of the states with low income, 2.6 times ahead of the states with lower middle income, and 1.7 times ahead of the states with upper middle income. In the period 1993-2015 the low income states increased by a factor of1.7 times the value of the "private credit by deposit money banks to GDP (%)"
indicator, the lower middle income states by 2 times, the upper middle income states by 1.7 times, and high income states by 1.6 times. There is a trend of the increase in the absolute values of this indicator in dynamics in all groups of states under study ( Figure 2 ). According to the values of the "deposit money bank assets to GDP (%)" indicator for 1993, the states with high income were 6 times ahead of the states with low income, 3 times ahead of the states with lower middle income, 1.8 times ahead of the states with upper middle income. In 2015 the states with high income were 4.4 times ahead of the states with low income, 2.4 times ahead of the states with lower middle income, and 1.7 times ahead of the states with upper middle income. In the period 1993-2015 the low income states increased by a factor of 2 the value of the "deposit money bank assets to GDP (%)" indicator, the lower middle income states by 1.8 times, the upper middle income states by 1.6 times, and high income states by 1.5 times.
There is deepening of financial market in the banking sphere that is characterized by the "deposit money bank assets to GDP (%)" indicator ( Figure 3 ). According to the values of the "bank deposits to GDP (%)" indicator for 1993, the states with high income were 4.6 times ahead of the states with low income, 2.3 times ahead of the states with lower middle income, 1.7 times ahead of the states with upper middle income. In 2015 the states with high income were 3.6 times ahead of the states with low income, 2.2 times ahead of the states with lower middle income, and 1.6 times ahead of the states with upper middle income. In the period 1993-2015 the low income states increased by a factor of 2 the value of the "bank deposits to GDP (%)" indicator, the lower middle income states by 1.6 times, the upper middle income states by 1.6 times, and high income states by 1.5 times. There is a trend of the increase in the absolute values of the "bank deposits to GDP (%)" indicator in dynamics in all groups of states under study (Figure 4) . According to the value of the "stock market capitalization to GDP (%)" indicator for 1993, the states with high income were 13.2 times ahead of the states with low income, 2.8 times ahead of the states with lower middle income, 1.5 times ahead of the states with upper middle income. In 2015 the states with high income were 4.8 times ahead of the states with low income, 2.9 times ahead of the states with lower middle income, and 2.2 times ahead of the states with upper middle income. In the period 1993-2015 the low income states increased by a factor of 6.5 the value of the "stock market capitalization to GDP (%)" indicator, the lower middle income states by 2.3 times, the upper middle income states by 1.6 times, and high income states by 2.3 times. Average values of the "stock market capitalization to GDP (%)" indicator in all groups of states in dynamics tend to increase their values. In the 1990s in all states there was a quantum leap in stock trade, liberalization of financial markets and elimination of barriers for flows of capital; in the second half of the 1990s the Internet became widely used, which sharply decreased investor's costs, accelerated the flow of information, and provided the opportunity to perform operations with capital while staying at home, in fact, in real-time, which resulted in the globalization of world financial markets (Kazmierczyk 2012).
In 2003 According to the values of the "life insurance premium volume to GDP (%)" indicator for 1993, the states with high income were 13.4 times ahead of the states with low income, 6.7 times ahead of the states with lower middle income, 2 times ahead of the states with upper middle income. In 2015 the states with high income were 7.9 times ahead of the states with low income, 5.8 times ahead of the states with lower middle income, and 2.4 times ahead of the states with upper middle income ( Figure 6 ). According to the values of the "non-life insurance premium volume to GDP (%)" indicator for 1993, the states with high income were 3.3 times ahead of the states with low income, 2.5 times ahead of the states with lower middle income, were equal with the states with upper middle income. In 2015 the states with high income were 2.2 times ahead of the states with low income, 2.3 times ahead of the states with lower middle income, and 1.1 times ahead of the states with upper middle income.
The 2007 financial crisis and stock market crash had a negative impact on the growth of insurance premiums: life insurance premiums in the states with high income were influenced the most as a result of negative outcomes of operations on insurance with a single premium and products tied up to stock markets. According to the indicators under study, non-life insurance premiums also underwent a slight fall. In some cases the demand for insurance decreased; the premium rates decreased too. Non-life insurance in 2008 featured a slight reduction in premiums as a result of the decrease in demand for insurance and relief in premium rates. In the states with high income and the states with upper middle income there was a reduction in non-life insurance premiums, although in the states with low income and the states with lower middle income there was a positive trend observed (Figure 7) . In order to achieve the aim of the research, the authors carried out the assessment of β-convergence and σ-convergence inside the four groups of states. Since β-convergence is an essential prerequisite for the existence of σ-convergence, the authors developed growth regressions of the indicators under study in the period 1993-2015 which characterize the market depth at their initial level of the year 1993, and where the growth rates are dependent variables and the initial levels of indicators are independent variables.
According to the "liquid liabilities to GDP (%)" indicator, β-convergence of β=-0,37<0 is determined in all 4 groups (see Fig.8 ). So, the states with a low value of the "liquid liabilities to GDP (%)" indicator increase the value of this indicator at a quick rate, but the states with a higher value of the indicator increase it at a lower rate. In the states with low and lower middle income β-convergence is expressed more explicitly (β=-0.597<0, R Square = 0.266 and β=-0.641<0, R Square = 0.390 respectively) than in the states with upper middle income (β=-0.404<0, R Square = 0.351) and the states with high income (β=-0.268<0, R Square = 0.146) (Figure 8 ). According to the "deposit money bank assets to GDP (%)" indicator, β-convergence of β=-0.5<0 is determined in all 4 groups (see Fig.9 ). In the states with low income and the states with lower middle income β-convergence is expressed more explicitly (β=-0.72<0, R Square = 0.582 and β=-0.71<0, R Square = 0.486 respectively) than in the states with upper middle income (β=-0.619<0, R Square = 0.366) and the states with high income (β=-0.493<0, R Square = 0.324) (Figure 9 ). According to the "private credit by deposit money banks to GDP (%)" indicator, β-convergence of β=-0.51<0 is determined in all 4 groups (see Fig.10 ). In the states with low income and the states with lower middle income β-convergence is expressed more explicitly (β=-0.77<0, R Square = 0.6 and β=-0.804<0, R Square = 0.553 respectively) than in the states with upper middle income (β=-0.678<0, R Square = 0.386) and the states with high income (β=-0.432<0, R Square = 0.285) (Figure 10 ). According to the "bank deposits to GDP (%)" indicator, β-convergence of β=-0.45<0 is determined in all 4 groups (see Fig.11 ). In the states with low income, β-convergence (β=-0.548<0, R Square = 0.344) is also determined; in the states with lower middle income β-convergence is expressed more explicitly (β=-0.64<0, R Square = 0.574); in the states with upper middle income β-convergence is also determined (β=-0.512<0, R Square = 0.495) and in the states with high income, too (β=-0.408<0, R Square = 0.327) (Figure 11 ). According to the "stock market capitalization to GDP (%)" indicator, β-convergence of β=-0.45<0 is determined in all 4 groups (see Fig.12 ). In the states with low income, β-convergence (β=-0.548<0, R Square = 0.344) is also determined; in the states with lower middle income β-convergence is expressed more explicitly (β=-0.64<0, R Square = 0.574); in the states with upper middle income β-convergence is also determined (β=-0.512<0, R Square = 0.495) and in the states with high income, too (β=-0.408<0, R Square = 0.327) (Figure 12) . According to the "life insurance premium volume to GDP (%)" indicator, β-convergence of β=-0.36<0 is determined in all 4 groups (see Fig.13 ). In the states with low income, β-convergence (β=-0.79<0, R Square = 0.539) is also determined; in the states with lower middle income β-convergence is expressed more explicitly (β=-0.276<0, R Square = 0.104); in the states with upper middle income β-convergence is also determined (β=-0.547<0, R Square = 0.532) and in the states with high income, too (β=-0.293<0, R Square = 0.286) (Figure 13) . According to the "non-life insurance premium volume to GDP (%)» indicator, β-convergence of: β=-0,42<0 is determined in all 4 groups (see Fig.14) . In the states with low income, β-convergence (β=-0.755<0, R Square = 0.452) is also determined; in the states with lower middle income β-convergence is not determined, as R Square = 0.002; in the states with upper middle income β-convergence is also determined (β=-0.693<0, R Square = 0.747) and in the states with high income, too (β=-0.48<0, R Square = 0.443) (Figure 14) . (Table 1) . The authors determined σ-convergence of the following indicators in the group of low income states in the period 1993 -2015: stock market capitalization to GDP (%) -the coefficient of variation decreased by 23%, the scatter coefficient by 21%; life insurance premium volume to GDP (%) -the coefficient of variation decreased by 8%, the scatter coefficient by 23%; non-life insurance premium volume to GDP (%) -the coefficient of variation decreased by 8%, the scatter coefficient by 21%. Therefore, in low-income states there is convergence of indicators, which characterizes the level of securities market development and the level of insurance sector development. It is too early to discuss the convergence of indicators which characterize the level of banking system development (Table 2) . There is σ-convergence of the indicators which characterize the level of banking system development and the level of insurance sector development in the group of states with low middle income: liquid liabilities to GDP (%) -the coefficient of variation decreased by 9%, the scatter coefficient by 20%; deposit money bank assets to GDP (%) -the coefficient of variation decreased by 11%, the scatter coefficient by 6%; private credit by deposit money banks to GDP (%) -the coefficient of variation decreased by 7%, the scatter coefficient by 2%; bank deposits to GDP (%) -the coefficient of variation decreased by 32%, the scatter coefficient by 48%; stock market capitalization to GDP (%) -the coefficient of variation decreased by 25%, the scatter coefficient by 31% (Table 3) . There is σ-convergence of the indicators which characterize the level of banking system development, the level of insurance sector development, and the level of securities market development in the group of states with upper middle income: deposit money bank assets to GDP (%) -the coefficient of variation decreased by 17%; private credit by deposit money banks to GDP (%) -the coefficient of variation decreased by 27%, the scatter coefficient by 19%; stock market capitalization to GDP (%) -the coefficient of variation decreased by 35%, the scatter coefficient by 32%; life insurance premium volume to GDP (%) -the coefficient of variation decreased by 18%, the scatter coefficient by 19%; non-life insurance premium volume to GDP (%) -the coefficient of variation decreased by 54%, the scatter coefficient by 59% (Table 4) . The authors determined σ-convergence of the following indicators in the group of high income states in the period 1993-2015: deposit money bank assets to GDP (%) -the coefficient of variation decreased by 25%, the scatter coefficient by 36%; private credit by deposit money banks to GDP (%) -the coefficient of variation decreased by 22%, the scatter coefficient by 18%; life insurance premium volume to GDP (%) -the coefficient of variation decreased by 13%, the scatter coefficient by 0.5%. Therefore, in high-income states there is convergence of certain indicators which characterize the level of banking system development and certain indicators which characterize the level of insurance sector development. There is divergence of "stock market capitalization to GDP (%)" indicators and "non-life insurance premium volume to GDP (%)" indicators (Table 5) . 
Note: (+) -convergence occurs; (-) -convergence does not occur
Analyzing Table 5 , it is determined that there are a few situations that are evident: 1) β -convergence and σ-convergence (β (+) ; σ(+)); 2) β -convergence and no σ-convergence (β (+) ; σ(-)); 3) no β -convergence and no σ-convergence (β (-); σ (-)).
The first situation explains that a quicker growth of indicators occurs in the states with lower values of these indicators at the initial period of time, which with time leads to the decrease in the coefficient of variation and scatter coefficient of indicators in a specific group of states.
The second situation is possible when the group of states with initially low absolute values of the indicator constantly changes places with the states with initially higher absolute values of the indicator, but the general level of gap between these states is permanent.
The third situation is possible if the condition of quicker growth of indicators in the states with lower values of these indicators at the initial period of time is not met, which cannot with time lead to the decrease in the coefficient of variation and scatter coefficient in a particular group of states.
Therefore, β -convergence is based on the Solow model and answers the question whether poor regions will be able to catch up with rich regions. The interrelation of these concepts is that β -convergence follows from σ-convergence, but there is no opposite consequence.
In the states with low middle and upper middle income, β -convergence and σ-convergence occur according to most indicators under study; in both the states with low and high income β -convergence and σ-convergence occur only according to part of the indicators.
Conclusions and discussion
It is determined that the financial depth in high income states is bigger than in low income states. The biggest differences between the groups of states under study are determined in the level of the securities market and the insurance sector; differences in the level of banking system development are much lower. It is likely that the increase in the efficiency and velocity of provision of financial services, which was due to fast development of information and communication technologies and use of the Internet as the market environment for provision of services (enterprises working 24 hours a day, transfer of operations into cyberspace, remote provision of services, etc.) was the precondition for this increase. The increase in the mobility of international capital also encouraged the integration and enhancement of efficiency of financial markets' operations (Laneand Reichlin, 2016) . Some researchers who consider convergence a system for levelling differences (Baele et all, 2004) identify financial integration as a market for a certain financial tool, when economic agents with identical relevant characteristics operate in identical administrative environments according to equal rules. Other researchers (Hristov and Rozenov, 2009) , (Adam et all, 2002) measure the evolution of integration of capital markets according to financial indicators which are based on prices (price dispersion for assets at markets different European markets) and news indicators (the influence of particular information on price development for various financial assets). The given research show that despite the fact that financial integration differs according to certain financial products at different periods of time, it has achieved a significant level between European debt securities markets and money markets. Italian researchers offered to consider convergence from the viewpoint of general changes of financial institutions on the basis of quantitative methods focusing on the consequences of convergence processes. A group of European researchers (Murinde et all, 2004) identified convergence in the stock market on the basis of analysis of markets in seven European states in the period 1972-1996, but only in the stock segment. And other researchers (Giacinto and Esposito, 2004 ) using for analysis the data from 1995 until 2003 came to the conclusion that there is convergence of the indicators of financial development in 13 European states, although not for banking products. Therefore, the findings on analysis of the convergence process obtained by numerous researchers are determined by the period, methodology and the research object.
The decrease in the abovementioned differences happened during the period under study: convergence processes are more explicit in the states with low middle and upper middle income. Summarizing the carried out analysis of the hypothesis on financial convergence, it should be emphasized that it found a limited confirmation: all indicators in low income states were characterized by quicker growth in those states which in 1993 had minimal values of these indicators; but in only three of them did cross-country dispersion in the values of these indicators in the period 1993-2015 reduce (stock market capitalization to GDP (%), life insurance premium volume to GDP (%), non-life insurance premium volume to GDP (%)). The states with low middle income and upper middle income have most indicators characterized by β -convergence which resulted in the reduction of dispersion of these indicators among the states that belong to this group (except for "life insurance premium volume to GDP (%)" and "non-life insurance premium volume to GDP (%)" indicators that characterize insurance markets in the states with low middle income and "liquid liabilities to GDP (%)" and "bank deposits to GDP (%)" indicators that characterize the level of banking system development in the states with upper middle income). In the states with high income, convergence is confirmed according to 3 indicators: "deposit money bank assets to GDP (%)", "private credit by deposit money banks to GDP (%)", and "life insurance premium volume to GDP (%)".
